Norepinephrine neurons in mouse locus coeruleus express c-fos protein after N-methyl-D,L-aspartic acid (NMDA) treatment: relation to LH release.
In mouse, rat, and monkey, N-methyl-D,L-aspartic acid (NMDA) modulates gonadotropin releasing hormone (GnRH) release by an unknown mechanism. In previous studies we found that normal male mice consistently responded to NMDA administration with increased levels of plasma LH, as did most normal female mice and female hypogonadal mice with fetal preoptic area implants (HPG/POA). To investigate the mechanism of NMDA-induced GnRH release, immunocytochemistry of c-fos protein (FOS) was used for detection of neurons activated by NMDA administration. In both normal male and HPG/POA mice, FOS expression was unchanged in GnRH cells after NMDA administration. That neurosecretory cells can respond to NMDA was shown by the induction of FOS in many CRH (corticotropin-releasing hormone) cells in the paraventricular nucleus. Immunocytochemistry of beta-Endorphin, neuropeptide Y, tyrosine hydroxylase, an enzyme marker for catecholaminergic neurons, and glutamic acid decarboxylase, an enzyme marker for GABA neurons, was combined with that for FOS in normal male mice. Many noradrenergic (NA) neurons in the locus coeruleus (32-61%), and dopaminergic (DA) neurons in the mediobasal hypothalamus (15-31%) expressed FOS after NMDA administration while FOS was only rarely induced in neurons with the other neuromodulators tested. FOS was also induced in the locus coeruleus in male (43, 54%) and female (40, 55, 69%) HPG/POA mice. In contrast, few cells of the locus coeruleus expressed FOS in normal or HPG/POA mice after saline challenge. These results suggested that NMDA did not activate GnRH cells directly, but that NA neurons in the locus coeruleus were activated by NMDA and might be involved in stimulating GnRH release.(ABSTRACT TRUNCATED AT 250 WORDS)